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Description 

Technical Field 

[0001] The present invention relates to a recording 
and/or reproducing method for a record medium, a re- 
producing apparatus, a record medium, a record medi- 
um distinguishing method, and a recording and/or re- 
producing method for an apparatus using a record me- 
dium suitable for a data record medium on which ad- 
dress information that represents the positions of a lead- 
in area and so forth are recorded. 

Background Art 

[0002] In recent years, optical discs as large capacity 
record mediums have been developed. For examples, 
CD (Compact Disc) for music information, CD-ROM for 
computer data, and DVD (Digital Versatile Disc or Digital 
Video Disc) for video information are known. These 
discs are read-only discs. More recently, optical discs 
such as CD-R (CD-Recordable) disc and CD-RW (CD- 
Rewritable) disc that allow data to be recorded and re- 
written have been commercially used. 
[0003] On the above-described disc shaped record 
mediums such as CD, CD-ROM disc. CD-R disc, and 
CD-RW disc, a data management area referred to as 
lead-in area is formed on an inner periphery side of a 
program area in which data is recorded on. In addition, 
another area referred to as lead-out area is formed on 
an outer periphery of the program area.. Addresses of 
time information as disc position information are as- 
signed to those areas. 

[0004] For example, on CD-R disc or CD-RW disc, a 
guide groove for a laser beam (hereinafter referred to 
as groove) is wobbled so as to successively pre-format 
address information. Position information or time infor- 
mation as wobble information is successively recorded. 
In CD-R disc/CD-RW disc, with reference to address in- 
formation that is obtained by decoding wobble informa- 
tion, data is written to the disc. In CD-R disc/CD-RW 
disc, address information is obtained in such a manner 
that wobble information is extracted from a signal that 
is read from a disc with a signal that is frequency-mod- 
ulated with a carrier of 22.05 kHz and then the extracted 
wobble information is demodulated. The address infor- 
mation is referred to as ATIP (Absolute Time In P re- 
groove). An absolute addresses of a disc are represent- 
ed by absolute time information. 
[0005] An absolute address is composed of time in- 
formation of minutes, seconds, and frames (namely, 
MSF format). In the MSF format, a decimal numeral of 
each of minutes, seconds, and frames is represented 
by BCD (Binary Coded Decimal). One second is equiv- 
alent to 75 frames. Addresses from 00 minute, 00 sec- 
ond, 00 frame to 99 seconds, 59 seconds, 74 frames 
can be represented. In BCD, one digit in decimal nota- 
tion is represented by four bits in binary notation. In 



ATIP, 24 bits are required. 

[0006] On CD-R disc or CD-RW disc, control signals 
other than time information are recorded by ATIP in the 
lead-in area. The control signals include the start ad- 
5 dress of the lead-in area (referred to as lead-in start 
time) and the maximum start address of the lead-out ar- 
ea (referred to as lead-out start time). The lead-in start 
time and the lead-out start time are information that is 
read by a drive when a CD-R/CD-RW is loaded to a re- 
10 cording and reproducing apparatus. They are important 
to use the loaded CD-R disc/CD-RW disc. 
[0007] With error detection code (CRC) for each 
frame of ATIP, an error of address information of lead- 
in start time and lead-out start time can be detected. 
15 However, it is impossible to perfectly detect such an er- 
ror. To improve the reliability of address information, er- 
ror detection/correction encoding with higher perform- 
ance may be used. To do that, the amount of redundant 
code such as parity is increased. As a result, the redun- 
20 dancy deteriorates. As with CD-R disc whose disc for- 
mat has been already standardized, it is difficult to 
change error detection/correction code. In addition, de- 
pending on the application for use, even if a medium 
such as CD-R disc satisfies the standard, it may be re- 
25 quired to use a medium with as small amount of eccen- 
tricity as possible. However, as long as a medium sat- 
isfies the standard, it is not necessary to distinguish 
such a disc. Thus, there is no way to distinguish discs. 
[0008] Thus, an object of the present invention is to 
30 provide a recording and/or reproducing method for a 
record medium, a reproducing apparatus, a record me- 
dium, a record medium distinguishing method, and a re- 
cording and/or reproducing method for an apparatus us- 
ing a record medium that allow an error of address in- 
35 formation such as lead-in start time or lead-out start time 
that represents the position of an area to be detected 
with the address information itself and a disc to be dis- 
tinguished with the address information. 



[0009] The present invention is a recording and/or re- 
producing method for a record medium, comprising the 
steps of: 

reading address information from a record medium, 
the record medium having at least a first area and 
a second area, data being recordable to the first ar- 
ea, the second area being followed by the first area, 
the address information representing the position of 
the second area; 

detecting an error corresponding to error detection 
code encoded for the address information that has 
been read from the record medium; and 
when the result of the detecting step represents that 
an error has been detected in the address informa- 
tion that has been read from the record medium, 
notifying at least a user that the error has been de- 
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tected. 

[001 0] The present invention is a recording and/or re- 
producing method for a record medium, comprising the 
steps of: 

reading address information from a record medium, 
the record medium having at least a first area and 
a second area, data being recordable to the first ar- 
ea, the second area being followed by the first area, 
the address information representing the position of 
the second area; 

detecting an error corresponding to error detection 
code encoded for the address information that has 
been read from the record medium; and 
when the result of the detecting step represents that 
an error has been detected in the address informa- 
tion that has been read from the record medium, 
prohibiting data from being recorded to at least the 
first area of the record medium. 

[001 1 ] The present invention is a recording and/or re- 
producing method for a record medium, comprising the 
steps of: 

reading address information from a record medium, 
the record medium having at least a first area, a sec- 
ond area, and a third area, data being recordable 
to the first area, the second area being followed by 
the first area, the data record area being followed 
by the third area, the address information being at 
least one of first address information and second 
address information, the first address information 
representing the position of the second area, the 
second address information representing the posi- 
tion of the third area; 

detecting an error corresponding to error detection 
code encoded forthe address information of at least 
one of the first address information and the second 
address information that have been read from the 
record medium; and 

when the result of the detecting step represents that 
an error has been detected in the address informa- 
tion of at least one of the first address information 
and the second address information that have been 
read from the record medium, notifying at least a 
user that the error has been detected. 

[001 2] The present invention is a recording and/or re- 
producing apparatus for a record medium, comprising: 

a head for reading or reproducing data to/from a 
record medium, the record medium having at least 
a first area and a second area, data being recorda- 
ble to the first area, the second area being followed 
by the first area; 

an error checking portion for detecting an error cor- 
responding to error detection code encoded for ad- 



dress information that has been read from the 
record medium by the head, the address informa- 
tion representing the position of the second area; 
and 

5 a controlling portion for notifying at least a user that 

an error has been detected, when the result of error 
detection of the error checking portion represents 
that the error has been detected in the address in- 
formation that has been read from the record medi- 

10 urn. 

[001 3] The present invention is a recording and/or re- 
producing apparatus for a record medium, comprising: 

15 a head for reading or reproducing data to/from a 
record medium, the record medium having at least 
a first area and a second area, data being recorda- 
ble to the first area, the second area being followed 
by the first area; 
20 an error checking portion for detecting an error cor- 
responding to error detection code encoded for ad- 
dress information that has been read from the 
record medium by the head, the address informa- 
tion representing the position of the second area; 
25 and 

a controlling portion for prohibiting data from being 
recorded to at least the first area of the record me- 
dium, when the result of error detection of the error 
checking portion represents that the error has been 
30 detected in the address information that has been 
read from the record medium. 

[001 4] The present invention is a recording and/or re- 
producing apparatus for a record medium, comprising: 

35 

a head for reading or reproducing data to/from a 
record medium, the record medium having at least 
a first area, a second area, and a third area, data 
being recordable to the first area, the second area 

40 being followed by the first area, the data record area 
being followed by the third area; 
an error checking portion for detecting an error cor- 
responding to error detection code encoded for ad- 
dress information of at least one of first address in- 

45 formation and second address information that 
have been read from the record medium by the 
head; and 

a controlling portion for notifying at least a user that 
the error has been detected, when the result of error 
50 detection of the error checking portion represents 
that the error has been detected in the address in- 
formation of at least one of the first address infor- 
mation and the second address information that 
have been read from the record medium. 

55 

[001 5] The present invention is a record medium hav- 
ing: 
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a first area on which data is recordable; 
a second area followed by the first area; and 
a third area preceded by the first area, 
wherein address information that represents at 
least the position of the second area is recorded by 5 
an error detection process with error detection 
code, and 

wherein the address information is a value that sat- 
isfies a predetermined calculation expression. 

10 

[001 6] The present invention is a record medium hav- 
ing: 



a first area on which data is recordable; 

a second area followed by the first area; and 

a third area preceded by the first area, 

wherein address information that represents at 

least the position of the second area is recorded by 

an error detection process with error detection 

code, and 

wherein a low order portion of the address informa- 
tion is selected corresponding to data that repre- 
sents a manufacturer. 

[0017] The present invention is a record medium, de- 
termining method, comprising the steps of: 

reading address information from a record medium 
loaded to an apparatus, the record medium having 
at least a first area, a second area, and a third area, 
data being recordable to the first area, the second 
area being followed by the first area, the data record 
area being followed by the third area, the address 
information being at least one of first address infor- 
mation and second address information, the first 
address information representing the position of the 
second area, the second address information rep- 
resenting the position of the third area; 
detecting an error corresponding to error detection 
code encoded forthe address information of at least 
one of the first address information and the second 
address information that have been read from the 
record medium; and 

determining whether or not the loaded record me- 
dium is suitable for the apparatus corresponding to 
the result of the detecting step. 

[001 8] The present invention is a recording and/or re- 
producing method for an apparatus that uses a record 
medium, comprising the steps of:. 

reading address information from a record medium 
loaded to an apparatus, the record medium having 
at least a first area, a second area, and a third area, 
data being recordable to the first area, the second 
area being followed by the first area, the data record 
area being followed by the third area, the address 
information being at least one of first address infor- 



mation and second address information, the first 
address information representing the position of the 
second area, the second address information rep- 
resenting the position of the third area; 
detecting an error corresponding to error detection 
code encoded for the address information of at least 
one of the first address information and the second 
address information that have been read from the 
record medium; and 

determining whether or not the loaded record me- 
dium is suitable for the apparatus corresponding to 
the result of the detecting step. 

[0019] According to the present invention, since 'ad- 
15 dress information such as lead-in start time is encoded 
so that an error thereof can be detected therewith, the 
reliability of the address information can be improved. 
For example, by improving the error resistance of lead- 
in start time, data can be stably recorded and repro- 
20 duced. In addition, according to the present invention, 
since new parity is not required, even if for example sig- 
nal format of a medium has been standardized, the 
present invention can be easily applied to the medium. 
In addition, according to the present invention, the error 
25 detected result is used to distinguish mediums. Thus, a 
recording/reproducing apparatus can use only a suita- 
ble medium. In this case, when a plurality of types of 
error detection encoding are performed, a plurality of 
types of mediums can be distinguished. In addition, ac- 
30 cording to the present invention, address information 
such as lead-in start time is encoded so that discs can 
be distinguished by itself. Thus, after it is determined 
whether or not a disc is suitable for an apparatus, data 
can be recorded to/reproduced from the disc. 

35 

Brief Description of Drawings 

[0020] Fig. 1 is a block diagram showing the overall 
structure of a disc drive according to an embodiment of 
40 the present invention; Fig. 2 is a schematic diagram for 
explaining areas of an optical disc according to the em- 
bodiment of the present invention; Fig. 3 is an enlarged 
sectional view showing the structure of an optical disc 
according to the embodiment of the present invention; 
45 Fig. 4 is a schematic diagram showing a wobbling 
groove according to the embodiment of the present in- 
vention; Fig. 5 is an enlarged schematic diagram show- 
ing a wobbling groove according to the embodiment of 
the present invention; Fig. 6 is a schematic diagram 
50 showing an address format according to the embodi- 
ment of the present invention; Fig. 7 is a schematic di- 
agram showing the contents of information represented 
by the most significant bit of the address format; Fig. 8 
is a schematic diagram showing the contents of succes- 
55 sive frames of a lead-in area of the address format; Fig. 
9 is a schematic diagram for explaining the margin of a 
lead-in area; and Fig. 1 0 is a schematic diagram show- 
ing an example of distinguishing a manufacturer using 
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lead-in start time. Best Modes for Carrying out the In- 
vention 

[0021] Next, an embodiment of the present invention 
will be described. The embodiment is an example of 
which the present invention is applied to CD-R. Next, 
with reference to Fig. 1 , an example of a disc recording 
and reproducing apparatus (hereinafter simply referred 
to as drive) will be described. In Fig. 1, reference nu- 
meral 1 represents a recordable optical disc, for exam- 
ple, CD-R disc. The optical disc 1 is rotation-driven at 
constant linear velocity or constant angular velocity by 
a spindle motor 2. An optical pickup 3 is disposed to 
record data to the optical disc 1 and read data from the 
optical disc 1 . The optical pickup 3 is moved in the radius 
direction of the disc 1 by a feed motor 4. 
[0022] As shown in Fig. 2, the optical disc 1 according 
to the embodiment has a center hole and a clamping 
area. The center hole is formed at the center of the op- 
tical disc 1 . The clamping area is formed around the 
center hole. In the direction from the inner periphery to 
the outer periphery of the disc, area PCA (Power Cali- 
bration Area), area PMA (Program Memory Area), lead- 
in area L1 , program Area PA, and lead-out area LO are 
formed. The area PCA is an area for adjusting laser 
power radiated from the optical pickup to the optical disc 
1 . The area PMA is an area for temporarily storing ad- 
dress information necessary for a rewriting operation 
(namely, allowing new data to be written after the former 
record end position). The diameter of the optical disc 1 
is 120 mm that is the same as that of CD. However, as 
with CD single that is CD having a diameter of 8 cm, the 
diameter of the optical disc 1 may be 80 mm. 
[0023] Fig. 3 shows the structure of the optical disc 1 . 
Fig. 3 shows a CD-R disc as an example of the optical 
disc 1. Assuming that the side on which laser light is 
radiated from the optical pickup 3 is the lower side, a 
protection film 21 , a reflection film 22, a record layer 23, 
and a substrate 24 are successively formed toward the 
lower side. The reflection film 22 is composed of a metal 
material such as Au or Ag. The record layer 23 is com- 
posed of an organic coloring matter. The substrate 24 
is composed of a synthetic resin having light permeabil- 
ity. An example of the substrate 24 is polycarbonate hav- 
ing a pre-groove 25. Examples of the organic coloring 
matter used for the record layer 23 are cyanine type 
coloring matter and phthalocyanine type coloring mat- 
ter. As was described in the "Related Art" section, the 
pre-groove 25 is wobbled in the radius direction of the 
disc 1 so as to record address information (position in- 
formation). When light energy of laser light radiated from 
the optical pickup 3 is focused on the pre-groove 25 (in 
other words, when the laser light is focused by an object 
lens of the optical pickup 3), a deformed portion (pits) is 
formed at the interface between a part of a heated and 
solved organic coloring matter of the record layer 23 and 
the substrate 24 that is softened by the heat of the ra- 
diated laser light. As a result, data is recorded in the pre- 
groove 25 of the optical disc 1 . When laser light that is 



lower than laser light in the record mode is radiated from 
the optical pickup 3 to the optical disc 1 and the differ- 
ence between the amount of light radiated by the optical 
pickup 3 and the amount of light reflected by the optical 
5 disc 1 is detected by the optical pickup 3, data can be 
reproduced. The optical disc 1 can be reproduced by a 
CD player and a CD-ROM reproducing apparatus as 
well as a CD-R recording and reproducing apparatus. 
[0024] As shown in Figs. 4 and 5, the pre-groove 25 
is spirally and successively formed from the area PCA 
to the lead-out area LO (on the entire disc surface from 
the inner periphery to the outer periphery). The pre- 
groove 25 is wobbled for controlling the rotation of the 
disc and as a record reference signal. As was described 
above, data is recorded in the pre-groove 25 or between 
the pre-groove 25 and a land thereof. As wobble infor- 
mation of the pre-groove 25, address information is suc- 
cessively recorded. With reference to address informa- 
tion obtained by the wobble information, the optical pick- 
up 3 is moved to a desired write position of the optical 
disc 1 . Data is written to the desired position of the op- 
tical disc 1 . 

[0025] Returning to Fig. 1 , data is supplied from a host 
computer 1 0 as an external device to the drive through 
an interface 9 (for example, SCSI (Small Computer Sys- 
tem Interface)). An encoder/decoder 5 is connected to 
the interface 9. A buffer memory 6 is connected to the 
encoder/decoder 5. The buffer memory 6 stores write 
data or read data. 

[0026] Write data is supplied to the encoder/decoder 
5 through the interface 9. In the record mode, the en- 
coder/decoder 5 generates data in the CD-ROM format. 
Thereafter, data in the CD format is EFM-modulated and 
encoded by an error correction code encoding process. 
In the reproduction mode, the encoder/decoder 5 per- 
forms a decoding process for an RF signal supplied from 
an RF signal processing portion 11 (that will be de- 
scribed later). Digital data as the result of the decoding 
process is output to the host computer 10 through the 
interface 9. Besides ATIP, the encoder/decoder 5 adds 
address data as sub code to the record data. In addition, 
the encoder/decoder 5 adds address data to the header 
of data generated in the CD-ROM format. Such address 
data represent addresses as with ATIP. 
[0027] Record data is supplied from the encoder/de- 
coder 5 to a laser driver 8 through a record compensator 
(record equalizer) 7. The record compensator 7 per- 
forms a nonlinear process for record data so that record- 
ed pits become the same as those of CD. The compen- 
sation amount of the record compensator 7 is adjusted 
depending on the characteristic of the record layer of 
the optical disc 1 , the shape of the record laser beam, 
and so forth. Information that represents the optimum 
power of the optical disc 1 is recorded in ATIP. In addi- 
tion, to obtain the real optimum writing power of the op- 
tical disc 1 (namely, the output level of laser light radi- 
ated from the optical pickup 3), using the PCA area, a 
test write operation is performed. As a result of the test 
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write operation, the optimum write power can be ob- 
tained. After the optimum power has been set, data is 
written to the optical disc 1 . 

[0028] The laser driver 8 drives a semiconductor laser 
device as a light source of the optical pickup 3 corre- 
sponding to an output signal of the record compensator 
7 so as to generate a drive signal having a predeter- 
mined level necessary for recording record data to the 
optical disc 1 . The drive signal is supplied from the laser 
driver 8 to the semiconductor laser device of the optical 
pickup 3. Laser light corresponding to the record data is 
radiated from the semiconductor laser device. Thus, the 
data is recorded to the optical disc 1 . As was described 
above, APC (Automatic Power Control) of the RF signal 
processing portion 1 1 controls the laser driver 8 so that 
the output level of the laser light that is output from the 
semiconductor laser device becomes an optimum val- 
ue. An output signal of which the reflected light of the 
optical disc 1 is detected by the optical pickup 3 is sup- 
plied to the RF signal processing portion 11 . A wobble 
signal obtained as a push-pull signal generated corre- 
sponding to the output signal of the optical pickup 3 is 
supplied from the RF signal processing portion 11 to an 
address extracting portion 12. 

[0029] The RF signal processing portion 1 1 has a ma- 
trix amplifier. The matrix amplifier calculates a detected 
signal of a photo -detector of the optical pickup 3. As a 
result, besides the above-described push-pull signal, 
the RF signal processing portion 11 generates tracking 
error signal TE and focus error signal FE. The tracking 
error signal TE and the focus error signal FE are sup- 
plied to a servo controlling portion 14. 
[0030] The address extracting portion 12 supplies a 
wobble signal as the push-pull signal supplied from the 
RF signal processing portion 11 to an FM demodulator 
through a band pass filter that passes only a frequency 
band close to a carrier frequency (at 22.05 kHz) so as 
to obtain a bi-phase signal. In addition, the address ex- 
tracting portion 12 uses a clock obtained from the bi- 
phase signal to control the spindle motor 2. In addition, 
the address extracting portion 12 extracts address data 
and control signal from the bi-phase signal with the 
clock. The address data and the control signal extracted 
by the address extracting portion 12 are supplied to a 
controlling portion 13 composed of a microcomputer. 
[0031 ] The controlling portion 1 3 controls the seek op- 
eration using address data supplied from the address 
extracting portion 12. In addition, the controlling portion 
13 controls the laser power of laser light radiated from 
the optical pickup 3 using the supplied control signal. 
The controlling portion 1 3 controls all the portions of the 
drive such as the interface 9, the encoder/decoder 5, 
the RF signal processing portion 11 , and the servo con- 
trolling portion 14. 

[0032] An output signal of the address extracting por- 
tion 12 is supplied to the controlling portion 13. In addi- 
tion, the output signal of the address extracting portion 
12 is supplied to an error checking circuit 15. As will be 



described later, the error checking circuit 1 5 detects the 
presence/absence of an error using lead-in start time 
data and/or lead-out start time data of the control signal 
and outputs the error detected result to the controlling 

5 portion 13. 

[0033] According tothe embodiment, since the optical 
disc 1 is a CD-R disc, various recording methods such 
as disc-at-once, track-at-once, packet- at- once, and 
multi-session can be used. In the disc-at-once method, 

10 once data recording operation for the optical disc 1 is 
started, until it is completed, the recording operation 
cannot be stopped. In the method, data is recorded in 
the order of the lead-in area LI, the program area PA, 
and the lead-out area LO of the optical disc 1 . In the 

15 track-at-once method, at first, data is recorded to the 
program area. Thereafter, data is recorded to the lead- 
out area. Finally, data is recorded to the lead-in area. In 
the track-at-once method, as wobble information re- 
corded in the pre-groove 25, each track number, start 

20 time data, and end time data that are read from ATIP 
are recorded. After all data is recorded to tracks, lead- 
out area is recorded. In addition, corresponding to infor- 
mation that is read from the PMA area, TOC information 
is created. The TOC information is recorded to the lead- 

25 in area. In the packet-at-once method, a small amount 
of data is repeatedly rewritten. In the multi-session 
method, data is recorded in such a manner that a plu- 
rality of sessions are formed in the radius direction of 
the optical disc 1. Data is recorded in such a manner 

30 that each session has a lead-in area and a lead-out ar- 
ea. 

[0034] In addition, when the optical disc 1 is repro- 
duced, the RF signal processing portion 11 outputs an 
RF signal. The RF signal is supplied to the encoder/de- 
35 coder 5. The encoder/decoder 5 performs an EFM-de- 
modulating process and a decoding process in CD for- 
mat such as error correction code decoding process. 
Thereafter, the encoder/decoder 5 performs a decoding 
process in CD-ROM format. Reproduced data that is 
40 outputfrom the encoder/decoder 5 is stored to the buffer 
memory 6. When the encoder/decoder5 receives a read 
command from the host computer 10, the encoder/de- 
coder 5 transfers the reproduced data stored in the buff- 
er memory 6 to the host computer 1 0 through the inter- 
ns face 9. 

[0035] A frame synchronous signal, tracking error sig- 
nal TE, and focus error signal FE that are output from 
the RF signal processing portion 11 and clock that is out- 
put from the address extracting portion 1 2 are supplied 

50 to the servo controlling portion 14. The servo controlling 
portion 1 4 performs a tracking servo and a focus servo 
for the optical pickup 3, a spindle servo for the spindle 
motor 2, and a thread servo for the feed motor 4. 
[0036] As was described above, on the optical disc 1 . 

55 the pre-groove 25 is wobbled by FM (FSK) modulation 
with a carrier of 22.05 kHz ± 1 kHz. When the FM-mod- 
ulated wobbling of the pre-groove 25 is demodulated 
from the generated push-pull signal corresponding to 
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the output signal of the optical pickup 3, a bi-phase sig- 
nal with a clock of 6.3 kHz is obtained. When the ob- 
tained bi-phase signal is demodulated, data of 31 50 bits/ 
sec can be obtained. As was described above, since 
one second is equivalent to 75 frames, one frame of 
ATIP data as address data is composed of 42 bits. 
[0037] Fig. 6 shows the structure of data of one frame 
of ATIP data as address data of the optical disc - 1 . The 
first four bits are a synchronous signal. The next 24 bits 
are an address description portion. The last 14 bits are 
CRC (Cyclic Redundancy Code). The synchronous sig- 
nal has a special pattern that does not take place in a 
by-phase mark. The decimal numerals of minutes, sec- 
onds, and frames of address data (time information) are 
denoted by eight bits each in BCD. Thus, addresses of 
up to 99 minutes, 59 seconds, 74 frames can be repre- 
sented. Assuming that the data amount of one frame is 

2 kbytes, the address data is equivalent to around 900 
Mbytes. 

[0038] In the format of the optical disc 1 (CD-R), in a 
combination of high order four bits of each of M for 
"minutes" , S for "seconds", and F for "frames" (actually, 
those bits are not used (namely, all Os), information oth- 
er than addresses is represented (the information is re- 
ferred to as extra information). With respect to the most 
significant bit of M for "minutes", when M is "99 minutes", 
the most significant bit thereof becomes "1". However, 
actually, so far, the record durations of discs that are 
commercially available are up to 80 minutes. Thus, the 
most significant bit of M for "minutes" does not become 
"1". Extra information other than addresses is recorded 
to the lead-in area LI. In the program area PA and the 
lead-out area LO, only address data is recorded. 
[0039] Fig. 7 shows contents of information in combi- 
nations of three bits M1 , S1 , and F1 that are the most 
significant bits of M for minutes, S for seconds, and F 
for frames. In other words, (M1, S1, F1 = 000) repre- 
sents the addresses of the program area PA and the 
lead-out area LO. The most significant bits M1 . S1 , and 
F1 and the addresses (M, S, F) of the program area PA 
and the lead-out area LO are combined. (M1 , S1 , F1 = 
1 00) represents the addresses of the area PCA, the ar- 
ea PMA, and the lead-in area. (M1 . S1 , F1 = 1 01) rep- 
resents special information 1 (record power at reference 
speed, application code, and disc type ID). (M1 , S1 , F1 
= 110) represents special information 2 (lead-in start 
time). (M1 . S1 , F1 = 111) represents special information 

3 (lead-out start time). In addition, as shown in Fig. 7, 
although additional information 1 , additional information 
2, and additional information 3 have been reserved, they 
have been not yet defined. Special information is repre- 
sented by M1 = "1", whereas additional information 1 to 
3 are represented by extra information other than ad- 
dresses. 

[0040] In the optical disc 1 (CD-R), the sequence of 
successive frames of the lead-in area LI is defined as 
shown in Fig. 8. As is clear from Fig. 8, a sequence of 
30 frames is defined. At frame numbers N, N + 10, N + 



20, ... (at intervals of 10 frames), special information 1 . 
special information 2, and special information 3 are 
placed. At other frame numbers, regular addresses are 
placed. 

5 [0041] Next, addresses represented by time informa- 
tion of minutes, seconds, and frames will be described 
in reality. Time information of each of the program area 
PA and the lead-out area LO starts at 00 minute, 00 sec- 
ond, 00 frame and increments. In the lead-in area L1 , 

10 time information exceeding 90 minutes is recorded. Af- 
ter 99 minutes, 59 seconds, 74 frames, time information 
becomes 00 minute, 00 second, 00 frame at which the 
program area PA starts. 

[0042] The standard of CD-R disc as an example of 
15 the optical disc 1 is defined in "Orange Book" that is a 
standard document. In the range that satisfies the stand- 
ard of the Orange Book, the start position of the lead-in 
area has a margin to some extent. Fig. 9 shows the mar- 
gin of the start position of the lead-in area LI. In the for- 
20 mat of which the disc reproduction duration or disc 
record duration of the optical disc 1 is 64 minutes (linear 
velocity = 1 .4 m/sec constant), as was described above, 
the minimum length of the lead-in area L1 is (02, 07, 48) 
and the maximum length of the lead-in area L1 is (02, 
25 1 4, 06) in (M, S, F) notation. Thus, the lead-in start time 
can be selected from a value that satisfies the standard 
of the above-described Orange Book - namely, in the 
range from (97, 45, 69) to (97, 52, 27). 
[0043] Likewise, in the format of which the disc repro- 
30 duction duration or disc record duration of the optical 
disc 1 is 74 minutes (linear velocity = 1.2 m/sec con- 
stant), the minimum length of the lead-in area LI is (02, 
28, 68) and the maximum length of the lead-in area LI 
is (02, 36, 32) in (M, S, F) notation. Thus, the lead-in 
35 start time can be selected from a value that satisfies the 
standard of the above-described Orange Book - namely, 
in the range from (97, 23, 43) to (97, 31 , 07). 
[0044] According to the embodiment of the present in- 
vention, using the margin of the lead-in start time, it is 
40 encoded so that an error thereof can be detected by it- 
self. The error checking circuit 15 (see Fig. 1) detects 
whether or not there is an error of lead-in start time. For 
example, error detection encoding using CRCC (Cyclic 
Redundancy Check Code) is used. In this case, assum- 
es jng that with generation polynomial g (x) = x 4 + x -i- 1 and 
time information of lead-in start time T (x) = [M, S, F] (24 
bits, polynomial of 23-rd order of x), the low order four 
bits of the frame F are selected so that T (x) is can be 
exactly divided by g (x) (remainder = "0"). 
so [0045] When the above-described error detectable 
encoding is performed, the error checking circuit 15 di- 
vides the lead-in start time by generation polynomial g 
(x) and determines whether or not the remainder is 0 so 
as to detect an error of lead-in start time. In the example 
55 of g (x), values of which the remainder is 0 are 0 to F (in 
hexadecimal notation). However, BCD notation does 
not represent values A to F. Thus, the selection of the 
low order four bits of the frame F is restricted. To solve 
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the problem, a rule of which when the value becomes 
one of A to F, "6" is added to the value is pre-adopted. 
As a result, values A to F in hexadecimal notation can 
be converted into values 0 to 5, respectively. 
[0046] As another method, besides the above-de- 
scribed generation polynomial, with generation polyno- 
mial g (x) = x 3 + x + 1 , the low order three bits of the 
frame F are selected so that the remainder of 'which the 
lead-in start time is divided by g (x) becomes 0. Thus, 
values A to F in hexadecimal notation can be selected 
from values 0 to 7. 

[0047] As a second example of which the error detect- 
able encoding by the error checking circuit 1 5, the digits 
(8 bits) of the frame F are selected so that when each 
digit of M, S, and F of the lead-in starttime is added with 
(modulo 75), the added result becomes "0". (modulo 75) 
is used because the digits of the frames range from val- 
ues 00 to 74. In reality, now assume that lead-in start 
time is 97 minutes, 24 seconds, Q frames where Q is a 
symbol that represents an undetermined value. In the 
example, the following formula is satisfied. 

97 + 24 + Q = 0 (modulo 75) (1 ) 

[0048] The value that satisfies the formula (1 ) is (Q = 
29). Thus, the digits of the frames become (29 frames). 
The error checking circuit 1 5 performs an addition of the 
above-described formula with (modulo 75) and deter- 
mines whether or not the added result is "0" so as to 
check whether or not there is an error in the lead-in start 
time. 

[0049] As a third example of the error detectable en- 
coding by the error checking circuit 15, the low order 
four bit of the frame F are selected so that when each 
digit of M, S, and F of the lead-in starttime is added with 
(modulo 10), the added result becomes 0. In. 'reality, 
assuming that the lead-in start time is 97 minutes, 24 
seconds, 1 0 frames, the value of the low order four bits 
is decided using the following formula. 

9 + 7 + 2+4+1 + Q = 0 (modulo 10) (2) 

[0050] The value that satisfies the formula (2) is (Q = 
7). Thus, the digits of the frames become (17 frames). 
The error checking circuit 15 performs the addition of 
the above formula with (modulo 10) and determines 
whether or not the added result is 0 so as to check 
whether or not there is an error in the lead-in start time. 
[0051] Since (modulo 10) is used, as a value of the 
low order four bits of the digits of the frames, one of 0 
to 9 can be selected. This is well harmonized with code 
assignments for distinguishing disc manufacturers of 
OSJ (Orange book study of Japan) for CD-R discs. Fig. 
10 shows an example of lead-in starttime code assign- 
ments for manufactures (A, B, C. D, E, F, G, H, I) 
according to OSJ. "1st code" of Fig. 10 is applied to a 



format of which the disc reproduction duration is 74 min- 
utes, whereas "2nd code" is applied to a format of which 
the disc reproduction duration is 64 minutes. The man- 
ufacturer distinguished result is used to control the out- 
5 put level of a laser beam in the record mode of a CD-R 
disc as the optical disc 1 . 

[0052] In Fig. 10, as 1st code, (97 minutes, 24 sec- 
onds, 1 0 frames to 97 minutes, 24 seconds, 1 9 frames) 
are assigned to for example manufacturer E. Likewise, 
a value in the range of (0 to 9) as the low order four bits 
of the frames is assigned to each manufacturer. Thus, 
in the error detection encoding by the addition with 
(modulo 10), one of values (0 to 9) is selected. Conse- 
quently, the error detection encoding is well harmonized 
with the code assignments shown in Fig. 1 0. 
[0053] In addition, in the code assignments of OSJ, 
(00 to 04) are assigned cyanine as organic coloring mat- 
ter used in the record layer 23, whereas (05 to 09) are 
assigned phthalocyanine as organic coloring matter 
used in the record layer 23. To satisfy the code assign- 
ments of OSJ, instead of an adding expression with 
(modulo 75) or an adding expression with (modulo 10). 
an adding expression with (modulo 5). 
[0054] As a fourth example of the error detectable en- 
coding by the error checking circuit 15, error detecting 
encoding is performed for lead-out start time recorded 
in the lead-in area LI as special information 3. When the 
lead-out starttime is 1 7 minutes, 50 seconds, Q frames, 
as with the second example, the value Q of the frames 
is selected so that the added result of the following for- 
mula with (modulo 75) becomes "0". 

1 7 + 50 + Q = 0 (modulo 75) (3) 

[0055] The value of the frames that satisfies the for- 
mula (3) is (Q = 08). Thus, time information of 17 min- 
utes, 50 seconds, 08 frames is recorded as the lead-out 
start time. Of course, the lead-out start time is a value 
that cannot exceed a value defined in the CD-R physical 
standard or the like. The program error PA depends on 
the value of the lead-out start time. As a result, the 
record capacity may slightly decreases depending on 
the value of the lead-out start time. However, since the 
lead-out start time is not affected by manufacturer code 
of OSJ and category code of organic coloring matter 
used for the record layer 23, it can be said that the flex- 
ibility of the lead-out starttime is high. 
[0056] As a fifth example of the error detectable en- 
coding by the error checking circuit 15, both lead-in start 
time and lead-out start time are used. When the lead-in 
start time is 97 minutes, 24 seconds, 1 0 frames and the 
lead-out starttime is 1 7 minutes, 50 seconds, Q frames, 
the value Q of the frames is selected so that the added 
result of thefollowingformulawith (modulo 75) becomes 
"0". 
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97 + 24+10 + 17 + 50 + Q = 0 (modulo 75) (4) 

[0057] The value of the frames of the lead-out start 
time that satisfies the formula (4) is (Q = 27). To detect 
an error, it is determined whether or not the added result 
of both the lead-in start time and the lead-out start time 
that are read from the optical disc with (modulo 75) is"0". 
[0058] Next, a sixth example of the error detection en- 
coding by the error checking circuit 15 will be described. 
In the sixth example, in addition to lead-in start time and/ 
or lead-out start time, constant K that the drive (recorder 
or player) side has is used. Assuming that the lead-in 
start time is 97 minutes, 24 seconds, 10 frames, the 
lead-out end time is 20 minutes, 1 5 seconds. 34 frames, 
and K = 25, the added result of the following expression 
becomes 225. 

97 + 24 + 10 + 20+ 15 + 34 + 25 = 225 

[0059] In other words, the value of the digits of the 
frames of the lead-out start time is selected. If the added 
result does not become 225 with only the value of digits 
of the frames, the value of digits of the seconds are 
used. When the lead-out start time is read, it is deter- 
mined whether or not the added result is 225 so as to 
detect whetherthere is an error in the lead-out start time. 
The value "255" as the added result becomes 0 in an 
addition with (modulo 75). As with the above-described 
example, the addition with (modulo 75) can be used, 
(modulo 75) represents that the added result can be ex- 
actly divided. Thus, it is different from the case that the 
added result is "225". 

[0060] Alternatively, two or more types of error detec- 
tion encoding for address information such as lead-in 
start time can be used instead of one type of error de- 
tection encoding. For example, with an adding expres- 
sion with (modulo 10) and an adding expression with 
(modulo 75), two types of address information of which 
the added result becomes "0" can be generated. As con- 
stant K that the drive side has, with two types of con- 
stants K1 and K2, two types of address information can 
be generated. 

[0061] Moreover, in the above-described examples, 
all digits or bits of address information such as lead-in 
start time are used. However, error detection encoding 
can be performed by omitting a part of address informa- 
tion (namely, the value of a lower digit of the frames of 
time information). In reality, in an example using lead-in 
start time and lead-out start time, assuming that the val- 
ue of a lower digit of the frames of the lead-in start time 
is always "0", the error detection encoding can be per- 
formed. 

[0062] Next, a seventh example of the error detection 
encoding by the error checking circuit 15 will be de- 
scribed. In the seventh example, each digit of M, S, and 
F of lead-in start time is independently handled. Each 



digit is multiplied by a predetermined coefficient. In other 
words, lead-in start time is represented by two digits in 
BCD notation. The minutes (M) of the lead-in start time 
are represented by numerals (M1 j; M2j) of two digits. 
5 The minutes (S) of the lead-in start time are represented 
by numerals (S1j, S2j) of two digits. The frames (F) of 
the lead-in start time are represented by numerals (F1 j, 
F2j) of two digits. As expressed by the following formula, 
each digit of M, S, and F of the lead-in start time is in- 
fo dependently handled. Each digit is multiplied by a pre- 
determined coefficient and then added each other. F2j 
is decided so that the calculated result with modulo z 
becomes "0". 

15 

a x M1 j + b x M2j + c x S1 j + d x S2j + e x 

F1j +f x F2j = 0 (modulo z) (6) 

20 [0063] In this case, coefficients a to f may be the same 
or different from each other. Alternatively, some of coef- 
ficients a to f may be the same. It may be considered 
that the second and third examples are special exam- 
ples of expressions by the above-described formu las (1 ) 

25 and (2). In other words, it can be considered that the 
second example is an example of which in the formula 
(6), the coefficient a is "10", the coefficient b is "1", the 
coefficient c is "1 0", the coefficient d is "1 ", the coefficient 
e is "1 0", the coefficient f is "1 ", and the coefficient z is 

30 "75". Likewise, it can be considered that the third exam- 
ple is an example of which all the coefficients a to f are 
"1" and the coefficient z is "10". 

[0064] An eighth example of the error detection en- 
coding by the error checking circuit 1 5 is an example of 

35 which each digit of M, S, and F of the lead-out start time 
is independently handled and each digit is multiplied by 
a predetermined coefficient. In otherwords, the lead-out 
start time is represented by two digits in BCD notation. 
The minutes of the lead-out start time are represented 

40 by numerals (M1 0 , M2 Q ) of two digits. The seconds of 
the lead-out start time are represented by numerals 
(S1 0 , S2 0 ) of two digits. The frames of the lead-out start 
time are represented by numerals (F1 0 , F2 Q ) of two dig- 
its. As expressed by the following formula, each digit of 

45 M, S, and F of the lead-out start time is independently 
handled. Each digit is multiplied by a predetermined co- 
efficient. F2 Q is decided so that the added result with 
modulo z becomes "0". 

50 

g x Ml + h x M2„ + i x SI + j x S2 rt + k x 

& o O O 1 o 

F1 Q + 1 x F2 Q = 0 (modulo z) (7) 

55 [0065] Both lead-in start time and lead-out start time 
may be used. In this case, the minutes of the lead-in 
start time are represented by numerals (M1 h M2j) of two 
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digits. The seconds of the lead-in start time are repre- 
sented by numerals (S1 h S2j) of two digits. The frames 
of the lead-in start time are represented by numerals 
(F1 h F2j) of two digits. The minutes of the lead-out start 
time are represented by numerals (M1 OJ M2 Q ) of two dig- 
its. The seconds of the lead-out start time are represent- 
ed by numerals (S1 OJ S2 Q ) of two digits. The frames of 
the lead-out start time are represented by numerals 
(F1 Q , F2 Q ) of two digits. As expressed by the following 
formula, each digit of M, S, and F of the lead-in start time 
and each digit of M, S, and F of the lead-out start time 
are independently handled. Each digit is multiplied by a 
predetermined coefficient and then added each other. 
F2j and F2 0 are decided so that the added result with 
modulo z becomes "0". 

a x M1 j + b x M2j + c x S1 , + d x S2j + 
ex F1j +f x F2j + gx M1 Q + hx M2 0 
+ i x S1 0 + j x S2 0 + k x F1 0 + 1 x F2 Q = 0 

(modulo z) (8) 

[0066] According to the embodiment of the present in- 
vention, the detected result of the error checking circuit 
15 is supplied to the controlling portion 13. The control- 
ling portion 13 controls the recording operation or the 
reproducing operation of the drive corresponding to the 
detected result of the error checking circuit 15. The con- 
trolling portion 1 3 can control such operations in several 
manners. 

[0067] In the record mode, the optical pickup 3 reads 
the lead-in area LI of the loaded optical disc 1 . In addi- 
tion to the regular operation of the CD-R drive, the error 
checking circuit 1 5 checks an error using address infor- 
mation or using both address information and constant 
K. When the determined result of the error checking cir- 
cuit 15 represents that the address information has an 
error, the controlling portion 13 prohibits data from being 
recorded to the program area PA of the optical disc 1 . 
In contrast, when the determined result of the error 
checking circuit 15 represents that the address informa- 
tion does not have an error, the controlling portion 13 
permits data to be recorded to the program area PA of 
the optical disc 1 . When the controlling portion 13 pro- 
hibits data from being recorded to the program area PA 
of the optical disc 1 , the controlling portion 13 causes a 
display 1 6 of the drive to display a message that repre- 
sents that data cannot be recorded because an error 
has been detected. In other words, only when the ad- 
dress information does not have an error, data can be 
recorded to the optical disc 1 . 

[0068] Likewise, in the reproduction mode, an error of 
the loaded disc 1 is checked in the same manner as the 
record mode. When the determined result of the error 
checking circuit 15 represents that address information 



that is read from the lead-in area LI of the loaded optical 
disc has an error, the error checking circuit 15 prohibits 
data recorded on the optical disc 1 from being repro- 
duced therefrom. In contrast, when the determined re- 

5 suit of the error checking circuit 1 5 represents that the 
address information does not have an error, the control- 
ling portion 1 3 controls the optical pickup 3 so as to per- 
mit data recorded on the optical disc 1 to be reproduced. 
In other words, only when the address information that 

10 is read from the optical disc 1 does not have an error 
data recorded in the program area PA of the optical disc 
1 can be reproduced. When the reproduction of the op- 
tical disc 1 is prohibited because an error has been de- 
tected from the address information that has been read 

15 from the optical disc 1 , an error message is displayed 
on the display 1 6 of the drive. As was described above, 
when an error has been detected in address informa- 
tion, in addition to the record/reproduction prohibiting 
process of the loaded optical disc 1 , the loaded optical 

20 disc 1 may be forcedly unloaded from the drive. At that 
point, an error message may be displayed on the display 
16. 

[0069] As the optical disc 1 , a recordable optical disc 
(for example, CD-R disc) may be recorded and repro- 
25 duced by different recording and/or reproducing appa- 
ratuses. Knowing that cheap CD-R discs that are com- 
mercially available tend to have a problem, some users 
may want to use such discs. From this point of view, a 
recording and reproducing apparatus that can record 
30 and reproduce data to/from a CD-R disc may have dif- 
ferent operations against an error in the record mode 
and the reproduction mode. 

[0070] As an example of the operations in the record 
and reproduction modes, when an error is detected in. 
35 lead-in, start time or the like (for example, address in- 
formation of lead-in start time, address information of 
lead-out start time, address information of lead-in start 
time and lead-out start time, or address information of 
address information that represents the position of par- 
40 ticulardata recorded in the program area PA), although 
data is prohibited from being recorded to the loaded op- 
tical disc, data is permitted to be reproduced from the 
loaded optical disc. In other words, there is a situation 
that although an error has taken place in address infor- 
ms mation that has been read, data has been recorded on 
the loaded optical disc by another apparatus. When an 
error is detected in the above-described manner, if data 
is prohibited from being reproduced from the loaded op- 
tical disc, although the data has been recorded on the 
50 disc, the data cannot be reproduced at all. To solve such 
a problem, when an error is detected in address infor- 
mation such as lead-in starttime, data is prohibited from 
being recorded to the loaded optical disc. However, data 
is permitted to be reproduced from the loaded optical 
55 disc. Those recording and reproducing operations are 
controlled by the controlling portion that controls the op- 
erations of the recording and reproducing apparatus. In 
the following examples, the operations of the recording 
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and reproducing apparatus are controlled by the con- 
trolling portion of the apparatus. 
[0071] As another example of the operations in the 
record and reproduction modes, when an error is de- 
tected in address information such as lead-in start time 
of a loaded optical disc ; data is prohibited from being 
recorded to the loaded optical disc.' In addition, when 
data is reproduced from the loaded optical disc ; an error 
message is displayed on the display of the apparatus 
so as to alarm the userfor a high possibility of an occur- 
rence of an error. However, data is permitted to be re- 
produced from the loaded optical disc. For example, 
when data is recorded to the loaded optical disc, if an 
error is detected in address information such as lead-in 
start time, an error, message "This disc has a risk of an 
occurrence of an error." may be displayed on the display 
of the apparatus. An alarm sound may be generated. A 
lamp or the like may be lit. In such a manner, the user 
is alarmed of an occurrence of an error. In addition, data 
is prohibited from being recorded to the loaded optical 
disc. When an error message is displayed on the display 
orthelike in such a manner, the user can know why data 
cannot be recorded to the optical disc. 
[0072] As another example of the operations in the 
record and reproduction modes, if an error is detected 
in address information such as lead-in start time of a 
loaded optical disc, when data is recorded and repro- 
duced to/from the loaded optical disc, the user is 
alarmed of the error. However, data is permitted to be 
recorded and reproduced to/from the loaded optical 
disc. For example, knowing that cheap optical discs that 
are commercially available tend to have an error in the 
record mode and reproduction mode, some users may 
want to use such discs. For such users, when an error 
is detected in address information of the loaded optical 
disc, an error message "This is not a recommended 
disc." may be displayed on the displaying portion of the 
apparatus such as display. Alternatively, an alarm 
'sound may be generated. Alternatively, a lamp or the 
like may be lit. Thus, before the recording operation or 
the reproducing operation is performed after the optical 
disc has been loaded, the users are alarmed. However, 
data is permitted to be recorded and reproduced. Thus, 
such users can use cheap discs that are commercially 
available even if they have a risk of an occurrence of an 
error. 

[0073] As another example of the operations in the 
record and reproduction modes, when an error is de- 
tected in address information such as lead-in start time 
that is read from a loaded optical disc, in the' record 
mode, the user is alarmed in such a manner. However, 
data is permitted to be recorded to the loaded optical 
disc. In addition, data is permitted to be reproduced front 
the loaded optical disc. In this case, knowing that cheap 
discs that are commercially available tend to have a 
problem of an error in the record mode or the reproduc- 
tion mode, users can use them. In this example, when 
data is reproduced from the loaded disc, since an error 



message is not displayed on the displaying portion such 
as the display of the apparatus, the users can be pre- 
vented from unnecessary getting confused. 
[0074] In addition to the detection of an error of ad- 

5 dress information such as lead-in start time that is read 
from the optical disc 1 , the loaded optical disc 1 can be 
distinguished. In other words, even if address informa- 
tion can be correctly read from the loaded optical disc 
1 , when the error detected result corresponding to the 

10 error detection code of the address information that is 
read from the loaded optical disc 1 does not satisfy a 
non-error condition, it is determined that the address in- 
formation that is read from the loaded optical disc 1 has 
an error. In other words, it is determined that an optical 

15 disc whose address information has an error is not a 
desired disc. As a result, corresponding to the address 
information that is read, the loaded disc can be distin- 
guished. 

[0075] In other words, for an optical disc 1 suitable for 
20 the recording and reproducing apparatus, address in- 
formation such as lead-in start time is pre-recorded on 
the optical disc 1 so that a value calculated correspond- 
ing to one of the formulas (1) to (8) becomes a prede- 
termined value. After an optical disc is loaded to the re- 
25 cording and reproducing apparatus, it reads address in- 
formation such as lead-in start time from the loaded op- 
tical disc with the optical pickup 3, calculates the ad- 
dress information that has been read, and determines 
whether or not the loaded optical disc is a disc suitable 
30 for the apparatus corresponding to the calculated result 
(namely, depending on whether or not the address in- 
formation has an error). When the determined result 
represents that the loaded optical disc is an optical disc 
suitable for the apparatus, data is permitted to be re- 
35 corded to the program area PA of the loaded optical disc 
1. In contrast, when the determined result represents 
that the loaded optical disc is not an optical disc suitable 
for the apparatus, data is prohibited from being recorded 
to the loaded optical disc. At that point, when the loaded 
40 optical disc is not an optical disc suitable for the appa- 
ratus, an alarm message such as "This is not a recom- 
mended disc. Carefully use it." may be displayed on the 
displaying portion such as the display 16 of the drive. 
Alternatively, an alarm sound may be generated. Alter- 
45 natively, a lamp or the like may be lit. As a result, the 
user is alarmed. 

[0076] Likewise, when an optical disc is loaded to the 
apparatus, address information such as lead-in start 
time is read from the loaded optical disc. The address 
50 information that has been read from the loaded optical 
disc is calculated corresponding to one of the above- 
described formulas (1) to (8) so as to determine whether 
or not the loaded optical disc is a disc suitable for the 
apparatus. When the determined result represents that 
55 the loaded optical disc is an optical disc suitable for the 
apparatus; data is permitted to be reproduced from the 
loaded optical disc. In contrast, when the determined re- 
sult represents that the loaded optical disc is not an op- 
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tical disc suitable for the apparatus, data is prohibited 
from being reproduced from the loaded optical disc. At 
that point, when the determined result represents that 
the loaded optical disc is not an optical disc suitable for 
the apparatus, an alarm message such as "This is not 
a recommended disc. Carefully use it." may be dis- 
played on the displaying portion such as the display 16 
of the drive. Alternatively, an alarm sound may be gen- 
erated. Alternatively, a lamp or the like may be lit. As a 
result, the user is alarmed. 

[0077] As the optical disc 1 , a recordable optical disc 
(for example, CD-R disc) may be recorded and repro- 
duced by different recording and reproducing appara- 
tuses. Knowing that cheap discs that are commercially 
available may not be suitable for the apparatus, some 
uses may want to use them. From this point of view, 
when the determined result represents that the loaded 
optical disc is not a disc suitable for the recording and 
reproducing apparatus that records and reproduces da- 
ta to/from a CD-R disc, the apparatus may perform dif- 
ferent operations in the record mode and the reproduc- 
tion mode. 

[0078] As an example of the operations in the record 
mode and reproduction mode in the casethatthe deter- 
mined result represents that the loaded optical disc is 
not a disc suitable for the apparatus, when the deter- 
mined result corresponding to lead-in start time or the 
like (for example, address information of lead-in start 
time, address information of lead-out start time, address 
information of lead-in start time and lead-out start time, 
or address information of address information that rep- 
resents the position of particular data recorded in the 
program area) represents that the loaded optical disc is 
not an optical disc suitable for the apparatus, data is pro- 
hibited from being recorded to the program area of the 
loaded optical disc. However, data is permitted to be re- 
produced from the loaded optical disc. In other words, 
even if the loaded optical disc is not an optical disc suit- 
able for the apparatus, data may have been recorded 
thereto by another apparatus. Thus, if data is prohibited 
from being recorded to the optical disc that is not suita- 
ble for a desired apparatus, the data should be repro- 
duced by the original apparatus. Thus, the operability 
deteriorates. Thus, when the determined result corre- 
sponding to address information such as lead-in start 
time represents that the loaded optical disc is not an op- 
tical disc that is suitable for the apparatus, new data is 
prohibited from being recorded to the loaded optical 
disc. Instead, data is permitted to be reproduced from 
the loaded optical disc. 

[0079] As another example in the case that the deter- 
mined result represents that the loaded optical disc is 
not an optical disc suitable for the apparatus, when the 
determined result corresponding to address information 
such as lead-in start time read from the loaded optical 
disc represents that the loaded optical disc is not an op- 
tical disc suitable for the apparatus, data is prohibited 
from being recorded to the loaded optical disc. In addi- 



tion, when data is reproduced from the loaded optical 
disc, an error message is displayed on the displaying 
portion or the like of the apparatus. The user is alarmed 
of a message that represents that the loaded optical disc 
5 is likely not to be used. However; data is permitted to be 
reproduced . For example, in the record mode, when the 
determined result corresponding to address information 
of lead-in start time or the like that is read from the load- 
ed optical disc represents that the loaded optical, disc 
10 is not a disc that is suitable for the apparatus, an alarm 
message such as "This is not a recommended disc. 
Carefully use it." may be displayed on the displaying 
portion or the like of the apparatus. Alternatively, an 
alarm sound may be generated. Alternatively, a lamp or 
15 the like may be lit. As a result, the user is alarmed. In 
addition, data is prohibited from being recoded to the 
loaded optical disc. When such an error message is dis- 
played, the user can know the reason why data cannot 
be recorded to the loaded disc. 
20 [0080] As another example in the case that the deter- 
mined result represents that the loaded optical disc is 
not an optical disc suitable for the apparatus, when the 
determined result corresponding to address information 
such as lead-in start time or the like represents that the 
25 loaded optical disc is not an optical disc suitable for the 
apparatus, both in the record mode and the reproduction 
mode, the user is alarmed. However, data is permitted 
to be recorded to the loaded optical disc and reproduced 
therefrom. For example, knowing that cheap discs that 
30 are commercially available tend to have a problem of an 
error in the record mode and the reproduction mode, 
some users may want to use them. In this case, when 
an optical disc that is not suitable for the apparatus is 
loaded thereto, corresponding to address information 
35 that is read from the loaded optical disc, an alarm mes- 
sage such as "This is not a recommended disc. Carefully 
use it." may be displayed on the displaying portion or 
the like of the apparatus. Alternatively, an alarm sound 
may be generated. Alternatively, a lamp or the like may 
40 be lit. As a result, the user is alarmed. However, data is 
permitted to be record to the loaded optical disc and re- 
produced therefrom. Thus, such users can use cheap 
discs with knowing such a risk. 

[0081 ] As another example in the case that the deter- 
45 mined result represents that the loaded optical unit is 
not an optical disc suitable for the apparatus, when the 
determined result corresponding to address information 
such as lead-in start time or the like that is read from the 
loaded optical disc represents that the loaded optical 
50 disc is not a disc suitable for the apparatus, in the record 
mode, the user is alarmed in the above-described man- 
ner. However, data is permitted to be recorded to the 
loaded optical disc. In addition, data is permitted to be 
reproduced from the loaded optical disc. In this case, 
55 knowing that cheap discs that are commercially availa- 
ble have a problem of an error, some users may use 
them. When data is reproduced from the loaded optical 
disc, since an error message is not displayed, the user 
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is prevented from unnecessarily getting confused. 
[0082] In addition, depending on the type of the optical 
disc loaded to the apparatus, electric characteristics 
such as servo characteristic, mechanical characteris- 
tics, or optical characteristics may be varied and opti- 
mized. As was described above, the detection of an er- 
ror of address information according to the present in- 
vention can be used for distinguishing one of a plurality 
of types of discs. With the distinguished result of the disc 
corresponding to an error detected from the address in- 
formation, if the disc has a problem, the electric charac- 
teristics of the servo mechanism, mechanical character- 
istics, or optical characteristics of the apparatus can be 
varied so as to handle the loaded optical disc. 
[0083] Generally, in addition to base specifications, 
the above-described standard for CD-R disc and so 
forth defines some tolerances for various reference val- 
ues such as amount of eccentricity and track pitch so as 
to absorb manufacturing errors and so forth of discs. On 
the other hand, a particular application for CD-R disc 
requires specifications that are stricter than the toleranc- 
es for amount of eccentricity and track pitch. For exam- 
ple, a portable audio recording and reproducing appa- 
ratus and a portable video photographing, recording, 
and reproducing apparatus should consider the influ- 
ence of vibrations and so forth. Thus, in this case, a re- 
cordable optical disc as a record medium (namely, a CD- 
R disc) may require specifications closer to the refer- 
ence values. . The error detection of address information 
according to the present invention can be applied for dis- 
tinguishing an optical disc that satisfies the require- 
ments of a portable audio recording and reproducing ap- 
paratus and a portable video photographing, recording, 
and reproducing apparatus from others. 
[0084] Depending on various applications such as a 
portable audio recording and reproducing apparatus, a 
portable video photographing apparatus, and a conven- 
tional computer drive, various types of CD-R discs as 
recordable optical discs that differ in reference values 
of amount of eccentricity and track pitch, and materials 
may be provided. In such a case, when a portable video 
photographing apparatus uses an optical disc (CD-R 
disc) that is not suitable forthe apparatus, a problem will 
take place. However, a portable audio recording and re- 
producing apparatus can use both an optical disc suit- 
able forthe apparatus and an optical disc suitable for a 
portable video photographing apparatus without a prob- 
lem. In addition, a conventional computer drive can use 
all an optical disc suitable for a portable audio recording 
and reproducing apparatus, an optical disc suitable for 
a portable video photographing apparatus, and an opti- 
cal disc suitable for a conventional computer drive with- 
out a problem. Thus, combinations of apparatuses and 
disc types suitable therefor may become complicated. 
However, the optical disc distinguishing method accord- 
ing to the present invention allows an optical disc that 
is not suitable forthe apparatus to be distinguished from 
many types of discs. 



[0085] The present invention is not, limited to the 
above-described embodiment. Various other changes, 
omissions, and additions in the form and detail thereof 
may be made therein without departing from the spirit 
5 and scope of the present invention. For example, in- 
stead of addresses of start positions of lead-in area and 
lead-out area, addresses of end positions and address 
information that define their lengths (widths) can be 
used. In addition, as well as addresses that define po- 
10 sitions of lead-in and lead-out, addresses that define po- 
sitions of particular data recorded in the program area 
may be used. For example, in lead-in area of CD or 
CD-ROM, as TOC (Table Of Contents), absolute times 
at which individual movements start are recorded. Thus, 
15 as was described above, error detection encoding can 
be performed for an absolute time at which the first 
movement starts (namely, the position two or three sec- 
onds after the start position of the program area). 
[0086] As well as the above-described CD-R disc, the 
20 present invention can be applied to CD-RW disc on 
which almost the same information as CD-R is recorded 
corresponding to ATI P. In addition, as well as recordable 
discs, the present invention can be applied to read-only 
discs such as CD disc and CD-ROW disc. In addition, 
25 in the case of CD-R disc and CD-RW disc, the present 
invention can be applied to recorded address data with- 
out pre-recorded address information such as ATI P. 
[0087] In addition, the present invention can be ap- 
plied to address information in binary notation rather 
30 than time information in BCD notation (minutes, sec- 
onds, frames). For example, the first example of the er- 
ror detection encoding using CRCC can be applied to 
addresses in binary notation. Binary notation can repre- 
sent more addresses than BCD notation with the same 
35 number of bits. In addition, according to the present in- 
vention, address information is encoded so that an error 
of address information such as lead-in start time or the 
like can be detected by itself. Thus, the reliability of the 
address information can be improved. For example, 
40 when the error resistance against lead-in start time is 
improved, the data can be stably recorded and repro- 
duced. In addition, according to the present invention, 
new parity is not required. Thus, the present invention 
can be applied to record mediums that have been stand- 
45 ardized for signal format' 'and so forth. In addition, ac- 
cording to the present invention , si nee the error detected 
result is used to distinguish mediums, the recording/re- 
producing apparatus can use only a suitable medium. 
In this case, by performing a plurality of types of error 
50 detection encoding, a plurality of types of mediums can 
be distinguished. 

[0088] According to the present invention, address in- 
formation such as lead-in start time is encoded so that 
a disc can be distinguished. Thus, after it is determined 
55 whether or not a disc is a suitable disc, data can be re- 
corded/reproduced. 
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Industrial Utilization 

[0089] The present invention is suitablefor record me- 
diums such as CD-R disc and CD-RW discs, a data re- 
cording method and apparatus for recording and repro- 
ducing data to/from CD-R disc and CD-RW disc, a data 
reproducing method and apparatus, and a data recod- 
ing and reproducing method and apparatus. 

Claims 

1 . A recording and/or reproducing method for a record 
medium, comprising the steps of: 

reading address information from a record me- 
dium, the record medium having at least a first 
area anda second area, data being recordable 
to the first area, the second area being followed 
by the first area, the address information rep- 
resenting the position of the second area; 
detecting an error corresponding to error detec- 
tion code encoded for the address information 
that has been read from the record medium; 
and 

when the result of the detecting step represents 
that an error has been detected in the address 
information that has been read from the record 
medium, notifying at least a user that the error 
has been detected. 

2. The recording and/or reproducing method for the 
record medium as set forth in claim 1 , further com- 
prising the step of: 

when the result of the detecting step represents 
that an error has been detected in the address 
information that has been read from the record 
medium, prohibiting data from being recoded to 
the first area of the record medium. 

3. The recording and/or reproducing method for the 
record medium as set forth in claim 2, further com- 
prising the step of: 

when the result of the detecting step represents 
that an error has not been detected in the ad- 
dress information that has been read from the 
record medium, permitting data to be recorded 
to the first area of the record medium. 

4. The recording and/or reproducing method for the 
record medium as set forth in claim 1 , further com- 
prising the step of: 

when the result of the detecting step represents 
that an error has been detected in the address 
information that has been read from the record 



medium, prohibiting data recorded in the first 
area of the record medium from being repro- 
duced. 

5 5. The recording and/or reproducing method for the 
record medium as set forth in claim 1 , further com- 
prising the step of: 

when the result of the detecting step represents 
10 that an error has been detected in the address 

information that has been read from the record 
medium, permitting data recorded in the first ar- 
ea of the record medium to be reproduced. 

15 6. The recording and/or reproducing method for the 
record medium as set forth in claim 1 , further com- 
prising the step of: 

when the result of the detecting step represents 
20 that an error has been detected in the address 

information that has been read from the record 
medium, prohibiting data from being recorded 
to the first area of the record medium and per- 
mitting data recorded in the first area to be re- 
25 produced. 

7. The recording and/or reproducing method for the 
record medium as set forth in claim 1 , further com- 
prising the step of: 

30 

when the result of the detecting step represents 
that an error has been detected in the address 
information that has been read from the record 
medium, permitting data to be recorded to the 
35 first area of the record medium and data record- 

ed in the first area to be reproduced. 

8. The recording and/or reproducing method for the 
record medium as set forth in claim 1 , 

40 wherein the notifying step is performed by dis- 

playing an alarm message, when the result of the 
detecting step represents that an error has been de- 
tected in the address information that has been read 
from the record medium. 

45 

9. The recording and/or reproducing method for the 
record medium as set forth in claim 1 , 

wherein the notifying step is performed by 
generating an alarm sound, when the result of the 
50 detecting step represents that an error has been de- 
tected in the address information that has been read 
from the record medium. 

10. The recording and/or reproducing method for the 
55 record medium as set forth in claim 1 , 

wherein the detecting step is performed by 
calculating address information that has been read 
from the record medium and detecting whether or 
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not the address information that has been read from 
the record medium has an error depending on 
whether or not the calculated result is a predeter- 
mined value. 

11. The recording and/or reproducing method for the 
record medium as set forth in claim 1 0, 

wherein the address information is informa- 
tion that represents at least the start position of the 
second area. 

12. The recording and/or reproducing method for the 
record medium as set forth in claim 11 , 

wherein the address information represents 
at least minutes, seconds, and frames. 

13. The recording and/or reproducing method for the 
record medium as set forth in claim 12, 

wherein a data portion that represents at least 
the frames of the address information is varied cor- 
responding to data that represents a manufacturer 
of the record medium. 

1 4. A recording and/or reproducing method for a record 
medium, comprising the steps of: 

reading address information from a record me- 
dium, the record medium having at least a first 
area and a second area, data being recordable 
to the first area, the second area being followed 
by the first area, the address information rep- 
resenting the position of the second area; 
detecting an error corresponding to error detec- 
tion code encoded for the address information, 
that has been read from the record medium; 
and 

when the result of the detecting step represents 
that an error has been detected in the address 
information that has been read from the record 
medium, prohibiting data from being recorded 
to at least the first area of the record medium. 

15. The recording and/or reproducing method for the 
record medium as setforth in claim 14, further com- 
prising the step of: 

when the result of the detecting step represents 
that an error has not been detected in the ad- 
dress information that has been read from the 
record medium, permitting data to be recorded 
to the first area of the record medium. 

16. The recording and/or reproducing method for the 
record medium as setforth in claim 14, further com- 
prising the step of: 

'when the result of the detecting step repre- 
sents that an error has been detected in the ad- 



dress information that has been read from the 
record medium, permitting data recorded in the 
first area of the record medium to be repro- 
duced. 

5 

17. The recording and/or reproducing method for the 
record medium as set forth in claim 1 4, further com- 
prising the step of: 

10 when the result of the detecting step represents 

that an error has been detected in the address 
information that has been read from the record 
medium, prohibiting data recorded in the first 
area of the record medium from being repro- 
15 duced. 

18. The recording and/or reproducing method for the 
record medium as set forth in claim 1 4, further com- 
prising the step of: 

20 

when the result of the detecting step represents 
that an error has been detected in the address 
information that has been read from the record 
medium, notifying at least a user that the error 
25 has been detected. 

19. The recording and/or reproducing method for the 
record medium as setforth in claim 18, 

wherein the notifying step is performed by dis- 
30 playing an alarm message, when the result of the 
detecting step represents that an error has been de- 
tected in the address information that has been read 
from the record medium. 

35 20. The recording and/or reproducing method for the 
record medium as setforth in claim 18, 

wherein the notifying step is performed by 
generating an alarm sound, when the result of the 
detecting step represents that an error has been de- 

40 tected in the address information that has been read 
from the record medium. 

21. The recording and/or reproducing method for the 
record medium as setforth in claim 14, 

45 wherein the detecting step is performed by 

calculating address information that has been read 
from the record medium and detecting whether or 
notthe address information that has been read from 
the record medium has an error depending on 
50 whether or not the calculated result is a predeter- 
mined value. 

22. The recording and/or reproducing method for the 
record medium as set forth in claim 21 , 

55 wherein the address information is informa- 

tion that represents at least the start position of the 
second area. 
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23. The recording and/or reproducing method for the 
record medium as set forth in claim 22, 

wherein the address information represents 
at least minutes, seconds, and frames. 

24. The recording and/or reproducing method for the 
record medium as set forth in claim 23, 

wherein a data portion that represents at least 
the frames of the address information is varied cor- 
responding to data that represents a manufacturer 
of the record medium. 

25. A recording and/or reproducing method for a record 
medium, comprising the steps of: 

reading address information from a record me- 
dium, the record medium having at least a first 
area, a second area, and a third area, data be- 
ing recordable to the first area, the second area 
being followed by the first area, the data record 
area being followed by the third area, the ad- 
dress information being at least one of first ad- 
dress information and second address informa- 
tion, the first address information representing 
the position of the second area, the second ad- 
dress information representing the position of 
the third area; 

detecting an error corresponding to error detec- 
tion code encoded for the address information 
of at least one of the first address information 
and the second address information that have 
been read from the record medium; and 
when the result of the detecting step represents 
that an error has been detected in the address 
information of at least one of the first address 
information and the second address informa- 
tion that have been read from the record medi- 
um, notifying at least a user that the error has 
been detected. 

26. The recording and/or reproducing method for the 
record medium as set forth in claim 25, further com- 
prising the step of: 



dress information of at least one of the first ad- 
dress information and the second address in- 
formation that have been read from the record 
medium, permitting data to be recorded to the 
5 first area of the record medium. 

28. The recording and/or reproducing method for the 
record medium as set forth in claim 25, further com- 
prising the step of: 

10 

when the result of the detecting step represents 
that an error has been detected in the address 
information of at least one of the first address 
information and the second address informa- 
15 tion that have been read from the record medi- 

um, prohibiting data recorded in the first area 
of the record medium from being reproduced. 

29. The recording and/or reproducing method for the 
20 record medium as set forth in claim 25, further com- 
prising the step of: 

when the result of the detecting step represents 
that an error has been detected in the address 
25 information of at least one of the first address 

information and the second address informa- 
tion that have been read from the record medi- 
um, permitting data recorded in the first area of 
the record medium to be reproduced. 

30 

30. The recording and/or reproducing method for the 
record medium as set forth in claim 25, further com- 
prising the step of: 

35 when the result of the detecting step represents 

that an error has been detected in the address 
information of at least one of the first address 
information and the second address informa- 
tion that have been read from the record medi- 
co urn, prohibiting data from being recorded to the 
first area of the record medium and permitting 
data recorded in the first, area to be repro- 
duced. 
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27. 



when the result of the detecting step represents 45 31. 
that an error has been detected in the address 
information of at least one of the first address 
information and the second address informa- 
tion that have been read from the record medi- 
um, prohibiting data from being recoded to the 50 
first area of the record medium. 

The recording and/or reproducing method for the 
record medium as setforth in claim 26, further com- 
prising the step of: 55 



when the result of the detecting step represents 
that an error has not been detected in the ad- 



The recording and/or reproducing method for 'the 
record medium as set forth in claim 25, further com- 
prising the step of: 

when the result of the detecting step represents 
that an error has been detected in the address 
information of at least one of the first address 
information and the second address informa- 
tion 'that have been read from the record me- 
dium, permitting data to be recorded to the first 
area of the record medium and data recorded 
in the first area to be reproduced. 



32. The recording and/or reproducing method for the 
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record medium as set forth in claim 25, 

wherein the notifying step is performed by dis- 
playing an alarm message, when the result of the 
detecting step represents that an error has been de- 
tected in the address information of at least one of 
the first address information and the second ad- 
dress information that have been read from the 
record medium. 

33. The recording and/or reproducing method for the 
record medium as set forth in claim 25, 

wherein the notifying step is performed by 
generating an alarm sound, when the result of the 
detecting step represents that an error has been de- 
tected in the address information of at least one of 
the first address information and the second ad- 
dress information that have been read from the 
record medium. 

34. The recording and/or reproducing method for the 
record medium as set forth in claim 25, 

wherein the detecting step is performed by 
calculating address information of at least one of the 
first address information and the second address 
information that have been read from the record 
medium and detecting whether or not the address 
information that has been read from the record me- 
dium has an error depending on whether or not the 
calculated result is a predetermined value. 

35. The recording and/or reproducing method for the 
record medium as set forth in claim 34, 

wherein the first address information is infor- 
mation that represents at least the start position of 
the second area. 

36. The recording and/or reproducing method for the 
record medium as set forth in claim 35, 

wherein the first address information repre- 
sents at least minutes, seconds, and frames. 

37. The recording and/or reproducing method for the 
record medium as set forth in claim 36, 

wherein a data portion that represents at least 
the frames'of the first address information is varied 
corresponding to data that represents a manufac- 
turer of the record medium. 

38. The recording and/or reproducing method for the 
record medium as set forth in claim 34, 

wherein the second address information is 'in- 
formation that represents at least the start position 
of the third area. 

39. The recording and/or reproducing method for the 
record medium as set forth in claim 38, 

wherein the second address information rep- 
resents at least minutes, seconds, and frames. 



40. The recording and/or reproducing method for the 
record medium as set forth in claim 25, 

wherein the detecting step is performed by 
calculating address information of both of the first 

5 address information and the second address infor- 

mation that have been read from the record medium 
and detecting whether or not the first address infor- 
mation and the second address information that 
have been read from the record medium have an 

10 error depending on whether or not the calculated 
result is a predetermined value. 

41. The recording and/or reproducing method for the 
record medium as set forth in claim 40, 

15 wherein the first address information is infor- 

mation that represents at least the start position of 
the second area. 

42. The recording and/or reproducing method for the 
20 record medium as set forth in claim 41 , 

wherein the first address information repre- 
sents at least minutes, seconds, and frames. 

43. The recording and/or reproducing method for the 
25 record medium as set forth in claim 42, 

wherein a data portion that represents at least 
the frames of the first address information is varied 
corresponding to data that represents a manufac- 
turer of the record medium. 

30 

44. The recording and/or reproducing method for the 
record medium as set forth in claim 42, 

wherein the second. address information is in- 
formation that represents at least the start position 
35 of the third area. 

45. The recording and/or reproducing method for the 
record medium as set forth in claim 44, 

wherein the second address information rep- 
40 resents at least minutes, seconds, and frames. 

46. The recording and/or reproducing method for the 
record medium as set forth in claim 45, 

wherein a data portion that represents at least 
45 the frames of the second address information is var- 
ied corresponding to data that represents a manu- 
facturer of the record medium. 

47. A recording and/or reproducing apparatus for a 
50 record medium, comprising: 

a head for reading or reproducing data to/from 
a record medium : the record medium having at 
least a first area and a second area, data being 
55 recordable to the first area, the second area be- 

ing followed by the first area; 
an error checking portion for detecting an error 
corresponding to error detection code encoded 
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for address information that has been read from 
the record medium by said head, the address 
information representing the position of the 
second area; and 

a controlling portion for notifying at least a user 
that an error has been detected, when the result 
of error detection of said error checking portion 
represents that the error has been detected in 
the address information that has been read 
from the record medium. 

48. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 47, 

wherein said controlling portion prohibits data 
from being recoded to the'first area of the record 
medium, when the result of'error detection of said 
error checking portion represents that an error has 
been detected in the address information that has 
been, read from the record medium. 

49. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 48, 

wherein said controlling portion permits data 
to be recorded to the first area of the record medi- 
um, when the result of error detection of said error 
checking portion represents that an error has not 
been detected in the address information that has 
been read from the record medium. 

50. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 47, 

wherein said controlling portion prohibits data 
recorded in the first area of the record medium from 
being reproduced, when the result of error detection 
of said error checking portion represents that an er- 
ror has been detected in the address information 
that has been read from the record medium. 

51 . The recording and/or reproducing apparatus for the 
record medium as set forth in claim 47, 

wherein said controlling portion permits data 
recorded in the first area of the record medium to 
be reproduced, when the result of error detection of 
said error checking portion represents that an error 
has been detected in the address information that 
has been read from the record medium. 

52. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 47, 

wherein said controlling portion prohibits data 
from being recorded to the first area of the record 
medium and permits data recorded in the first area 
to be reproduced; when the result of error detection 
of said error checking portion represents that an er- 
ror has been detected in the address information 
that has been read from the record medium. 

53. The recording and/or reproducing apparatus for the 



record medium as set forth in claim 47, 

wherein said controlling portion permits data 
to be recorded to the first area of the record medium 
and data recorded in the first area to be reproduced, 
5 when the result of error detection of said error 

checking portion represents that an error has been 
detected in the address information that has been 
read from the record medium. 

10 54. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 47, further com- 
prising: 

a displaying portion, 
15 wherein said controlling portion causes said 

displaying portion to display an alarm message, 
when the result of error detection of said error 
checking portion represents that an error has 
been detected in the address information that 
20 has been read from the record medium. 

55. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 47, 

wherein said controlling portion generates an 
25 alarm sound, when the result of error detection of 
said error checking portion represents that an error 
has been detected in the address information that 
has been read from the record medium. 

30 56. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 47, 

wherein said controlling portion calculates ad- 
dress information that has been read from the 
record medium and detects whether or not the ad- 

35 dress information that has been read from the 
record medium has an error depending on whether 
or not the calculated result is a predetermined val- 
ue. 

40 57. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 56, 

wherein the address information is informa- 
tion that represents at least the start position of the 
second area. 

45 

58. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 57, 

wherein the address information represents 
at least minutes, seconds, and frames. 

50 

59. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 58, 

wherein a data portion that represents at least 
the frames of the address information is varied cor- 
55 responding to data that represents a manufacturer 
of the record medium. 

60. A recording and/or reproducing apparatus for a 
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record medium, comprising: 

a head for reading or reproducing data to/from 
a record medium, the record medium having at 
least a first area and a second area, data being 
recordable to the first area, the second area be- 
ing followed by the first area; 
an error checking portion for detecting an error 
corresponding to error detection code encoded 
for address information that has been read from 
the record medium by said head, the address 
information representing the position of the 
second area; and 

a controlling portion for prohibiting data from 
being recorded to at least the first area of the 
record medium, when the result of error detec- 
tion of said error checking portion represents 
that the error has been detected in the address 
information that has been read from the record 
medium. 

61 . The recording and/or reproducing apparatus for the 
record medium as set forth in claim 60, 

wherein said controlling portion permits data 
to be recorded to the first area of the record medi- 
um, when the result of error detection of said error 
checking portion represents that an error has not 
been detected in the address information that has 
been read from the record medium. 

62. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 60, 

wherein said controlling portion prohibits data 
recoded in the first area of the record medium from 
being reproduced, when the result of error detection 
of said error checking portion represents that an er- 
ror has been detected in the address information 
that has been read from the record medium. 

63. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 60, 

wherein said controlling portion permits data 
recorded in the first area of the record medium to 
be reproduced, when the result of error detection of 
said error checking portion represents that an error 
has been detected in the address information that 
has been read from the record medium. 

64. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 60, 

wherein said controlling portion prohibits data 
from being recorded to the first area of the record 
medium and permits data recorded in the first area 
to be reproduced, when the result of error detection 
of said error checking portion represents that an er- 
ror has been detected in the address information 
that has been read from the record medium. 



65. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 60, 

wherein said controlling portion permits data 
to be recorded to the first area of the record medium 
and data recorded in the first area to be reproduced, 
when the result of error detection of said error 
checking portion represents that an error has been 
detected in the address information that has been 
read from the record medium. 



10 



66. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 60, further com- 
prising: 

15 a displaying portion, 

wherein said controlling portion causes said 
displaying portion to display an alarm message, 
when the result of error detection of said error 
20 checking portion represents that an error has been 
detected in the address information that has been 
read from the record medium. 

67. The recording and/or reproducing apparatus forthe 
25 record medium as set forth in claim 60, 

wherein said controlling portion generates an 
alarm sound, when the result of error detection of 
said error checking portion represents that an error 
has been detected in the address information that 
30 has been read from the record medium. 

68. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 60, 

wherein said controlling portion calculates ad- 
35 dress information that has been read from the 
record medium and detects whether or not the ad- 
dress information that has been read from the 
record medium has an error depending on.whether 
or not the calculated result is a predetermined val- 
40 ue. 

69. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 60, 

wherein the address information is informa- 
45 tion that represents at least the start position of the 
second area. 

70. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 69, 

50 wherein the address information represents 

at least minutes, seconds, and frames. 

71 . The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 70, 

55 wherein a data portion that represents at least 

the frames of the address information is varied cor- 
responding to data that represents a manufacturer 
of the record medium. 
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72. A recording and/or reproducing apparatus for a 
record medium, comprising: 

a head for reading or reproducing data to/from 
a record medium, the record medium having at 
least a first area, a second area, and a third ar- 
ea, data being recordable to the first area, the 
second area being followed by the first area, 
the data record area being followed by the third 
area; 

an error checking portion for detecting an error 
corresponding to error detection code encoded 
for address information of at least one of first 
address information and second address infor- 
mation that have been read from the record me- 
dium by said head; and 
a controlling portion for notifying at least a user 
that the error has been detected, when the re- 
sult of error detection of said error checking 
portion represents that the error has been de- 
tected in the address information of at least one 
of the first address information and the second 
address information that have been read from 
the record medium. 

73. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 72, 

wherein said controlling portion prohibits data 
from being recorded to the first area of the record 
medium, when the result of error detection of said 
error checking portion represents that an error has 
been detected in the address information of at least 
one of the first address information and the. second 
address information that have been read from the 
record medium. 

74. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 73, 

wherein said controlling portion permits data 
to be recorded to the first area of the record medi- 
um, when the result of error detection of said error 
checking portion represents that an error has not 
been detected in the address information of at least 
one of the first address information and the second 
address information that have been read from the 
record medium. 

75. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 72, 

wherein said controlling portion prohibits data 
recoded in the first area of the record medium from 
being reproduced, when the result of error detection 
of said error checking portion represents that an er- 
ror has been detected in the address information of 
at least one of the first address information and the 
second address information that have been read 
from the record medium. 



76. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 72, 

wherein said controlling portion permits data 
recorded in the first area of the record medium to 

5 be reproduced, when the result of error detection of 

said error checking portion represents that an error 
has been detected in the address information of at 
least one of the first address information and the 
second address information that have been read 

10 from the record medium. 

77. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 72, 

wherein said controlling portion prohibits data 
15 from being recorded to the first area of the record 
medium and permits data recorded in the first area 
to be reproduced, when the result of error detection 
of said error checking portion represents that an er- 
ror has been detected in the address information of 
20 at least one of the first address information and the 
second address information that have been read 
from the record medium. 

78. The recording and/or reproducing apparatus forthe 
25 record medium as set forth in claim 72, 

wherein said controlling portion permits data 
to be recorded to the first area of the record medium 
and data recorded in the first area to be reproduced, 
when the result of error detection of said error 
30 checking portion represents that an error has been 
detected in the address information of at least one 
of the first address information and the second ad- 
dress information that have been read from the 
record medium. 

35 

79. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 72, further com- 
prising: 

40 a displaying portion, 

wherein said controlling portion causes said 
displaying portion to display an alarm message, 
when the result of error detection of said error 
checking portion represents that an error has 
45 been detected in the address information of at 

least one of the first address information and 
the second address information that have been 
read from the record medium. 

50 80. The recording and/or reproducing apparatus forthe 
record medium as set forth in claim 72, 

wherein said controlling portion generates an 
alarm sound, when the result of error detection of 
said error checking portion represents that an error 
55 has been detected in the address information of at 
least one of the first address information and the 
second address information that have been read 
from the record medium. 



15 



45 



50 



20 



39 



EP 1 178 487 A1 



40 



81 . The recording and/or reproducing apparatus for the 
record medium as set forth in claim 72, 

wherein said controlling portion calculates ad- 
dress information of at least one of the first address 
information and the second address information 
that have been read from the record medium and 
detects whether or not the address information of 
at least one of the first address information and the 
second address information that have been read 
from the record medium has an error depending on 
whether or not the calculated result is a predeter- 
mined value. 

82. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 81 , 

wherein the first. address information is infor- 
mation that represents at least the start position of 
the second area. 

83. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 82, 

wherein the first address information repre- 
sents at least minutes, seconds, and frames. 

84. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 83, 

wherein a data portion that represents at least 
the frames of the first address information is varied 
corresponding to data that represents a manufac- 
turer of the record medium. 

85. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 81 , 

wherein the second address information is in- 
formation that represents at least the start position 
of the third area. 

86. The recording and/or reproducing apparatus for the 
record medium as set forth in claim 83, 

wherein the second address information rep- 
resents at least minutes, seconds, and frames. 

87. A record medium having: 

a first area on which data is recordable; 
a second area followed by the first area; and 
a third area preceded by the first area, 
wherein address information that represents at 
leastthe position of the second area is recorded 
by an error detection process with error detec- 
tion code, and 

wherein the address information is a value that 
satisfies a predetermined calculation expres- 
sion. 

88. The record medium as set forth in claim 87, 

wherein the address information is informa- 
tion that represents at least the start position of the 



second area. 

89. The record medium as set forth in claim 88, 

wherein the address information represents 
5 at least minutes, seconds, and frames. 

90. The record medium as set forth in claim 89, 

wherein a data portion that represents at least 
the frames of the address information is varied cor- 
10 responding to data that represents a manufacturer 
of the record medium. 

91. The record medium as set forth in claim 87, 

15 wherein further address information that repre- 

sents the position of the third area is recorded 
by an error detection process with error detec- 
tion code, . and 

wherein the address information is a value that 
20 satisfies a predetermined calculation expres- 

sion. 

92. The record medium as set forth in claim 91 , 

wherein the further address information is in- 
25 formation that represents at least the start position 
of the third area. 

93. The record medium as set forth in claim 92, 

wherein the further address information rep- 
30 resents at least minutes, seconds, and frames. 

94. The record medium as set forth in claim 87, 

wherein the record medium is a recordable 
optical disc. 

35 

95. A record medium having: 

a first area on which data is recordable; 
a second area followed by the first area; and 
40 a third area preceded by the first area, 

wherein address information that represents at 
leastthe position of the second area is recorded 
by an error detection process with error detec- 
tion code, and 

45 wherein a low order portion of the address in- 

formation is selected corresponding to data that 
represents a manufacturer. 

96. The record medium as set forth in claim 95, 

50 wherein the address information is informa- 

tion that represents at least the start position of the 
second area. 

97. The record medium as set forth in claim 96, 

55 wherein the address information represents 

at least minutes, seconds, and frames. 

98. The record medium as set forth in claim 95, 
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wherein the address information is a value 
that satisfies a predetermined calculation expres- 
sion. 

99. The record medium as set forth in claim 95, 

wherein further address information that rep- 
resents the position of the third area is recorded by 
an error detection process with error detection 
code, and 

wherein the address information is a value 
that satisfies a predetermined calculation expres- 
sion. 

100. The record medium as set forth in claim 99, 

wherein the further address information is in- 
formation that represents at least the start position 
of the third area. 

101 .The record medium as set forth in claim 100, 

wherein the further address information rep- 
resents at least minutes, seconds, and frames. 

102. The record medium as set forth in claim 95, 

wherein the record medium is a recordable 
optical disc. 

103. A record medium determining method, comprising 
the steps of: 

reading address information from a record me- 
dium loaded to an apparatus, the record medi- 
um having at least a first area, a second area, 
and a third area, data being recordable to the 
first area, the second area being followed by 
the first area, the data record area being fol- 
lowed by the third area, the address information 
being at least one of first address information 
and second address information, the first ad- 
dress information representing the position of 
the second area, the second address informa- 
tion representing the position of the third area; 
detecting an error corresponding to error detec- 
tion code encoded for the address information 
of at least one of the first address information 
and the second address information that have 
been read from the record medium; and 
determining whether or not the loaded record 
'medium is suitable for the apparatus corre- 
sponding to the result of the detecting step. 

104. The record medium determining method as set 
forth in claim 103, 

wherein the determining step is performed by 
determining that the loaded record medium is not 
suitable for the apparatus and notifying at least a 
user of it when the result of the detecting step rep- 
resents that an error has been detected in the ad- 
dress information of at least one of the first address 



information and the second address information 
that have been read from the record medium. 

105.The record medium determining method as set 

5 forth in claim 104, 

wherein the determining step is performed by 
calculating address information of at least one of the 
first address information and the second address 
information that have been read from the record 

10 medium and determining whether or not the record 
medium loaded to the apparatus is suitable therefor 
depending on whether or not the calculated result 
is a predetermined value. 

15 106.The record medium determining method as set 
forth in claim 105, 

wherein the first address information is infor- 
mation that represents at least the start position of 
the second area. 

20 

107. The record medium determining method as set 
forth in claim 106. 

wherein the first address information repre- 
sents at least minutes, seconds, and frames. 

25 

108. The record medium determining method as set 
forth in claim 107, 

wherein a data portion that represents at least 
the frames of the first address information is varied 
30 corresponding to data that represents a manufac- 
turer of the record medium. 

109. The record medium determining method as set 
forth in claim 103, 

35 wherein the determining step is performed by 

calculating address information of both of the first 
address information and the second address infor- 
mation that have been read from the record medi- 
um, detecting whether or not the first address infor- 
40 mation and the second address information that 
have been read from the record medium have an 
error depending on whether or not the calculated 
result is a predetermined value, and determining 
that the record medium loaded to the apparatus is 
45 not suitable therefor when the detected result rep- 
resents that the first address information and the 
second address information have an error. 

110. The record medium determining method as set 
50 forth in claim 109, 

wherein the first address information is infor- 
mation that represents at least the start position of 
the second area. 

55 111.' The record medium determining method as set 
forth in claim 110, 

wherein the first address information repre- 
sents at least minutes, seconds, and frames. 



25 



30 



35 



40 



45 



22 



43 



EP 1 178 487 A1 



44 



112. The record medium determining method as set. 
forth in claim 111 , 

wherein a data portion that represents at least 
the frames of the first address information is varied 
corresponding to data that represents a manufac- 
turer of the record medium. 

113. The record medium determining method as set 
forth in claim 109, 

wherein the second address information is in- 
formation that represents at least the start position 
of the third area. 

114. The record medium determining method as set 
forth in claim 113, 

wherein the second address information rep- 
resents at least minutes, seconds, and frames. 

115. A recording and/or reproducing method for an ap- 
paratus that uses a record medium, comprising the 
steps of: 

reading address information from a record me- 
dium loaded to an apparatus, the record medi- 
um having at least a first area, a second area, 
and a third area, data being recordable to the 
first area, the second area being followed by 
the first area, the data record area being fol- 
lowed by the third area, the address information 
being at least one of first address information 
and second address information, the first ad- 
dress information representing the position of 
the second area, the second address informa- 
tion representing the position of the third area; 
detecting an error corresponding to error detec- 
tion code encoded for the address information 
of at least one of the first address information 
and the second address information that have 
been read from the record medium; and 
determining whether or not the loaded record 
medium is suitable for the apparatus corre- 
sponding to the result of the detecting step. 

116. The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 
in claim 115, 

wherein the determining step is performed by 
determining that the loaded record medium is not 
suitable for the apparatus when the result of the de- 
tecting step represents that an error has been de- 
tected in the address information of at least one of 
the first address information and the second ad- 
dress information that have been read from the 
record medium. 

117. The recording and/or reproducing method for 'the 
apparatus that uses the record medium as set forth 
in claim 1 1 6, further comprising the step of: 



displaying an alarm message that notifies a us- 
er that the loaded record medium is not suitable 
for the apparatus. 

5 118.The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 
in claim 1 1 6, further comprising the step of: 

generating an alarm sound that notifies a user 
10 that the loaded record medium is not suitable 

for the apparatus. 

119. The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 

15 in claim 1 1 5, further comprising the step of: 

when the determined result of the determining 
step rep resents -that the loaded record medium 
is not suitable forthe apparatus, prohibiting da- 
20 ta from being recorded to the first area of the 

record medium. 

120. The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 

25 in claim 1 1 9, further comprising the step of: 

when the determined result of the determining 
step represents that the loaded record medium 
is suitable for the apparatus, permitting data to 
30 be recorded to the first area of the record me- 

dium. 

121 .The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 
35 in claim 1 1 5, further comprising the step of: 

when the determined result of the determining 
step represents that the loaded record medium 
is not suitable forthe apparatus, prohibiting da- 
40 ta recorded in the-first area of the record medi- 

um from being reproduced. 

122. The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 

45 in claim 1 1 5, further comprising the step of: 

when the determined result of the determining 
step represents that the loaded record medium 
is not suitable forthe apparatus, permitting-da- 
50 ta recorded in the first area of the record medi- 

um to be reproduced. 

123. The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 

55 in claim 1 15, further comprising the step of: 

when the determined result of the determining 
step represents that the loaded record medium 
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is not suitable forthe apparatus, prohibiting da- 
ta from being recorded to the first area of the 
record medium and permitting data recorded in 
the first area to be reproduced. 

5 

124.The recording and/or reproducing method for the 
apparatus that uses the record medium as set forth 
in claim 1 15, further comprising the step of: 

when the determined result of the determining 10 
step represents that the loaded record medium 
is not suitable forthe apparatus, permitting data 
to be recorded to the first area of the record me- 
dium and data recorded in the first area to be 
reproduced. 15 
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Fig. 6 
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